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Abstract: An increasing demand for care homes in the UK, has necessitated the evaluation of
innovative methods for delivering more effective health care. Videoconferencing may be one way
to meet this demand. However, there is a lack of literature on the provision of videoconferencing
in England. This mixed-methods study aimed to map current attitudes, knowledge and provision
of videoconferencing in the Yorkshire and Humber region of England. Qualitative interviews with
care home managers, a scoping review and field notes from a Special Interest Group (SIG) informed
the development of a descriptive convenience survey which was sent out to care home managers
in the Yorkshire and Humber region of England. The survey had a 14% (n = 124) response rate. Of
those who responded, 10% (n = 12) reported using videoconferencing for health care; with over 78%
(n = 97) of respondents’ care homes being based in urban areas. Approximately 62% (n = 77) of the
124 respondents had heard of videoconferencing for health care provision. Of those who reported
not using videoconferencing (n = 112), 39% (n = 48) said they would consider it but would need
to know more. The top ranked reason for not introducing videoconferencing was the belief that
residents would not be comfortable using videoconferencing to consult with a healthcare professional.
The main reason for implementation was the need for speedier access to services. Those already
using videoconferencing rated videoconferencing overall as being very good (50%) (n = 6) or good
(42%) (n = 5). Those who were not using it in practice appeared sceptical before implementing
videoconferencing. The main driver of uptake was the home’s current access to and satisfaction with
traditionally delivered health care services.
Keywords: care home; nursing home; videoconferencing; remote health care
1. Introduction
This is a conference paper for a special edition journal, related to the Association for the
Advancement of Technology in Europe (AAATE) conference (2017), under the theme “Harnessing
Technology to Improve Lives” [1].
It is estimated that 400,000 residents are now living in care homes in the UK [1]. Many have based
their decision to move on the nature of their needs, for example enduring a disability that can no longer
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be supported in their own home [1,2]. Due to the increasingly aging population, it is likely that the need
for care homes will increase across England [3]. This will necessitate the development and assessment
of innovative methods for delivering efficient health care in care homes [4]. Videoconferencing has
been trialled in care homes in a range of countries with the aim of improving resident access to health
care for a wide range of purposes, such as; assessment [2–9], management [10–14] and diagnosis [15].
Associated evaluation and research has looked at a range of clinical outcomes such as; hospital
admissions [3,16–20], A&E attendances [21] and medication use [13], with the main body of evidence
originating from America [2,3,8,9,12–15,19,22–24].
A scoping review previously undertaken identified relevant research to inform survey content.
The most popular research design reported in the search yield was case studies, exploring the feasibility
of videoconferencing in different care home contexts [25]. All (26) papers identified in the review
reported on outcomes post- implementation of videoconferencing and consequently no information
was identified regarding the knowledge/attitude of staff and residents pre- implementation.
Nine papers reported evidence suggesting that staff satisfaction is high in care homes using
videoconferencing [2,7,8,12,14,17,21,22,26]. However, Vidyo (2018) has since commissioned a study to
look at the primary reasons for non-adoption of virtual health services in America. Three of the main
reasons identified were due to cost, others include: infrastructure, staffing, privacy and concern over
successful integration of health care records [27].
Three papers identified in the scoping review explored the use of videoconferencing in the
UK [11,18,20], with two looking at videoconferencing in care homes for older adults [18,20] and one
looking at the use of it in psychiatric patients [11]. Both Pope et al. (2013) and Hex (2015) found
videoconferencing reduced health care costs and emergency department attendances. Hex (2015)
observed these effects in care homes that used the 24/7 Airedale hub.
Airedale NHS Trust established a Telehealth Hub in 2011 and since then have implemented
videoconferencing in 534 care homes across the Yorkshire and Humber region [28]. Services include;
the Gold Line (a line that provides support for palliative care) and the intermediate care hub where
staff can be called 24 h a day, seven days a week for advice about residents’ health. If deemed necessary
calls can be escalated to emergency care staff, a doctor at the hospital or an out-of-hours GP [29].
However, despite this innovation in service delivery in one region of England, there is a
deficit of literature on other providers of such services and on care home managers’ perceptions
of videoconferencing across England [5].
The survey described in this paper aimed to explore the use of videoconferencing to access
health care in English care homes, identifying levels of knowledge of, and attitudes towards
videoconferencing. The survey was conducted in early 2015, with the findings being used to inform
Clinical Commissioning Groups (CCGs) who commission the majority of hospital and community
NHS services in England [30] and health care professionals regarding the current state of provision as
part of larger evaluation. The findings from the study were reported as guidelines for commissioners
and health professionals [31].
2. Materials and Methods
Qualitative interviews were used to develop a cross-sectional survey to enable the interpretation of
views from a range of care home managers [32]. Four care home managers took part in the qualitative
interviews and 124 participants were included in the analysis for the survey. In total 124 participants
took part.
The content for the survey (See Supplementary) was developed following five key stages defined
by Steven (2012) [33]. The first was identifying participants to inform the development of the survey.
Due to time constraints, the researcher invited care home managers at a Special Interest Group (SIG)
to participate. This event was one in a series of special interest groups held by Sheffield University,
UK and was organised to raise awareness of technology’s potential for the care sector and to foster
discussion. Attendees included care home managers, healthcare workers, technology providers,
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researchers, staff from the local authority, NHS Trusts and service commissioners. Two of the care
home managers were from nursing homes (one home that used videoconferencing and one that did
not) and two managers from residential homes (one home that used videoconferencing and one
that did not). The second step was to decide on the method and design of interviews for survey
development. In order to explore participant’s experiences and allow for cross-case comparability
semi-structured interviews were used [34]. The interview guide that was developed, considered the
information needed in order to map current provision, attitudes and knowledge of videoconferencing
in the region. The findings were analysed thematically. Where concerns had been raised regarding
the benefits of technology or videoconferencing, these were used to inform response categories (for
example, reasons for why homes may not want to implement videoconferencing), as well as to identify
other possible factors that may influence uptake and effectiveness. The findings from the scoping
review [25], notes from the SIG and the interviews (See Supplementary) were used to inform/refine
the response categories for the survey. This ensured that the most pertinent factors were represented
in the survey, with the categories being exhaustive [35]. The interviewed participants then piloted
the questionnaire either in the postal or online format. The observations of those who completed the
pilot survey informed the development of the instrument to make it more concise and questions were
re-worded where participants stated these were unclear [35].
The survey was composed of a range of ranking, likert scale, multiple choice and open ended
questions to enable the collection of a broad range of data. Open ended questions were included to
allow the respondent to provide additional feedback [32]. The instructions highlighted that the survey
would take between 10–15 min to complete. The researcher posted the survey and covering letter to
859 care homes registered with the UK Care Quality Commission (CQC) as caring for people solely
over the age of 65, with the intention that the manager would complete it. The cover letter included
a link to the online version of the survey and information on the prize draw they would be entered
into upon completing and returning the survey. The researcher believed this would help improve
the response rate. The researcher received ethical approval from the School of Health and Related
Research (ScHARR) ethics committee for this study.
3. Results
3.1. Qualitative Interviews
Information on the basic background of the care home such as; services available to the home,
structure and funding formed the initial stages of the interview. Key technologies identified in the
homes included: videoconferencing, telephone calls, sending images or video, sending physiological
data, telecare and health informatics.
When considering the use of videoconferencing in the care home, challenges to implementing
the system included the concern that residents would not be comfortable being seen in this way,
concerns over the cost of staff training, the effect on quality of care and challenges in using the technical
equipment; one manager disclosed that they were still waiting on access to Wi-Fi. Another interviewee
cited reasons outside their control as the reason for not installing the system; reporting a lack of
engagement in the topic from CCGs.
Perceived benefits of installing videoconferencing included:
• Reduced cost and reduced admissions.
• The potential to reduce staff workload, improved staff confidence in managing care and improved
quality of care.
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3.2. Cross-Sectional Survey
3.2.1. Participants
In total 131 responses were received, however six of these were excluded as respondents replied
anonymously; omitting their consent for the data to be reported. Additionally, another respondent
had responded twice, so here the initial response was included and the second excluded. Of the
859 distributed, 124 (14%) responses were included in the analysis. Of the eligible responses, eleven
replied online (9%) and 113 (91%) replied by sending a paper copy back in the post. Three (2%)
responses were included from participants who piloted the survey. One care home manager who
took part in the initial interviews withdrew at this stage. Of the 124 completed surveys, 46 (37%) of
respondents replied stating their youngest resident was under the age of 65.
Table 1 shows the breakdown of responses by Local Authority. North Yorkshire (25.81%) had the
highest response rate. Other responses include: East Riding of Yorkshire (10.48%), Leeds (10.48%) and
Bradford (10.48%).
Table 1. Response rate by region.
Local Authority Responses N = (%) Total Sample (%)
Barnsley 5/38 (13.16) 4.03%
Bradford 13/83 (15.66) 10.48%
Calderdale 4/36 (11.11) 3.23%
Doncaster 2/82 (2.43) 1.61%
East Riding of Yorkshire 13/47 (27.66) 10.48%
Kingston-Upon-Hull 2/42 (4.76) 1.61%
Kirklees 8/58 (13.79) 6.45%
Leeds 13/83 (15.62) 10.48%
North East Lincolnshire 2/33 (1.06) 1.61%
North Lincolnshire 5/34 (14.70) 4.03%
Nottinghamshire 1/20 (5) 0.81%
Rotherham 4/30 (13.33) 3.23%
Sheffield 10/70 (14.29) 8.06%
Wakefield 5/45 (11.11) 4.03%
York 5/27 (18.51) 4.03%
North Yorkshire 32/131 (32.06) 25.81%
Total 124/859 (14.43) 100.00%
In terms of rural/urban classification (an official statistic used by the UK government
to distinguish between rural and urban areas) [36], over 77% of homes that reported using
videoconferencing were from urban areas, with the remaining being from rural.
3.2.2. Characteristics of the Care Homes
Respondents predominantly managed privately owned care homes (76%), followed by
voluntary/not for profit care homes (14%) and Local Authority owned homes (7%). A further 3% did
not report on the ownership of the care home. Responses came from residential homes primarily (61%),
followed by both nursing and residential (23%) and 13% came from solely nursing homes; again 3%
did not report on the type of home at which they were employed.
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When reporting on the average contracted hours per week (hpw) of allocated staff, care (778 hpw)
and domestic staff (308 hpw) had the greatest number of contracted hours per week, then nursing staff
(148 hpw) and senior management (101 hpw).
The mean number of residents reported as living in the care homes of respondents’ was 34 and
the range was between 3–123, (two homes reported the number of residents as 0 and four did not
respond. This data was not included).
3.2.3. Characteristics of Residents
The mean age of the youngest resident was 64 and the range was 18–84. Forty-eight homes
reported their youngest resident as being under the age of 65. The mean age for the oldest was 97.66
and the range was 64–109.
All respondents reported White British as being the dominant ethnicity of their residents.
Frailty and incontinence were the most prevalent reported conditions of residents, with 113
(91%) of the sample selecting these. Other popular responses included: diabetes (85%) and physical
disability (84%). The least prevalent health problem reported was pressure ulcers. Another 10% of
respondents reported other health problems, such as: mental health and rehabilitation. See Table 2 for
more information.
Table 2. Most prevalent conditions reported in residents of care homes of respondents.
Condition No. of Cases %
Elderly frail 113 91
Elderly Mentally Impaired (EMI) 96 77
Physically disabled or immobile 104 84
Cardiovascular 103 83
Diabetes 106 85
Pressure ulcers 57 46
Incontinence 113 91
Palliative care 78 63
Other 12 10
3.2.4. Current Access to Health Care for Residents
Themost frequently used health care service was onsite nursingwith 39% of respondents reporting
the use of in house nursing every day. Additionally, 25% of respondents reported using district nurses
every day. Only 3% of respondents reported using unscheduled GP visits, GP clinics and GP out of
hours’ services every day and 2% of respondents reported using emergency services such as, 999 every
day. Less than 1% reported that the home they worked in used ICT (Information Communication
Technology) for health care and outpatient appointments every day.
Regarding ICT to access health care; 85% of respondents reported having access to Wi-Fi,
81% broadband and 97% having access to a phone line. See Table 3 for more information.
Table 3. The technology respondents stated that they have access to.
Wi-Fi Broadband Telephone
N = 124 (%) N = 124 (%) N = 124 (%)
Yes 106 (85.46) 100 (80.64) 120 (96.77)
No 13 (10.48) 13 (10.48) 0 (0)
Don’t know 1(0.80) 3 (2.41) 0 (0)
Missing 4 (3.22) 8 (6.45) 4 (3.23)
Table 3 shows that the majority of homes reportedly had access to basic technology (85%) but that
there were still homes without access to Wi-Fi (10%) and broadband (10%).
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Out of the 124 respondents, 51% reported implementing an initiative to reduce hospital
admissions; this did not have to be ICT based. Six responses were missing and 44% of respondents
reported not implementing any initiatives the reduce admissions.
ICT initiatives cited included the Airedale Telehub services and the NHS helpline (111) who
provide an out-of-hours advice and triage service [37]. One respondent reported the use of Emergency
Care Practitioner (ECP) devices in the care home but did not elaborate on type and use.
Ten respondents described links with GP services, for example, locally enhanced services
(providing additional provision than what is required by the general medical services contract,
for example the care homes having weekly visits from the GP, having a GP clinic on site; the care home
being linked to a GP practice, residents having weekly reviews with GP surgeries and through liaising
with GPs to provide joint care plans [38]). Some respondents reported liaising with other services,
such as:
• Rapid Assessment Time Limited (RATL) services provide unscheduled care practitioner services,
such as; social care services and therapy services that run all day everyday [39]
• Frail and Elderly Assessment Support Team (FEAST) investigate and treat patients that do not
need to be admitted to hospital [40]
• District nurses
• Monitors that involve all agencies if they have a problem - that is, falls, care home liaison team
and so forth.
• Involvement of the care homes clinical nurse specialist team
• Working more with an Advanced Nurse Practitioner
• 111 out-of-hours assess/falls team/community psychiatric nursing team, rapid response team
• Weekly visits by the nurse, mental health teams and an ECP service
Others stated that they were trying to increase the skill base of the care home staff through training
to replicate the hospital ward environment, and/or that they had additional services in the home,
such as:
• Step-down beds in the rehab unit which provide a bridge between the hospital and care home
when the resident is not yet ready to care for themselves again [41]
• A falls clinic
• A physiotherapist; falls prevention/physiotherapist;
• An enhanced care home scheme
• Intermediate care beds
• In-house hospice
• Increased use of clinical interventions on site
• Advanced care planning
• Hospital beds in situ
• Rehab beds.
Others mentioned procedures to prevent admissions, such as early intervention and initiatives to
treat within the home.
3.2.5. Knowledge of Videoconferencing
Over half (62%) of respondents had heard of videoconferencing as a method of health care delivery.
Figure 1 gives the breakdown of purposes of videoconferencing respondents reported being aware of.
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Figure 1. Breakdown of videoconferencing services that respondents were aware of.
Respondents most frequently reported being aware of videoconferencing services being used to
provide advice, with 46% reporting being aware of this. Assessing closely followed with 42% reporting
on this and rehabilitation was the least known usage, with only 6% of respondents’ reporting having
heard of use of videoconferencing for this purpose.
3.2.6. Attitudes and Views Towards Videoconferencing
Respondents then answered different questions depending upon whether the home did or did
not use videoconferencing.
For care homes that did not have videoconferencing (n = 112), they were asked to select a statement
that best represented their views of the technology driven service. Table 2 shows the breakdown
in results.
Table 4 shows that 39% of respondents reported that they would consider videoconferencing but
would need to know more. Then 16% stated that they were not sure it would be worthwhile, as they
already have systems that work well. Another 11% thought it would be unnecessary and another 11%
said they would sign up for it today if they could.
Table 4. Shows which statements responders selected most frequently.
Statement N = 112 (90%)
I would sign up for it today if I could 14 (11.29%)
I would love to have it but will be unable to due to circumstances
outside of my control
10 (8.06%)
I would consider it but I need to know more 48 (38.71%)
I am not sure it would be worth having as we already have systems
that work well
20 (16.13%)
I think it is unnecessary and would only install it if it was made
compulsory
14 (11.29%)
Other/missing 6 (4.84%)
Respondents who reported not using videoconferencing then ranked reasons for why they thought
videoconferencing would be a good or bad service to implement. They were asked to rank a set of
statements depending on their view (1 = the most important reason 7 = the least important reason).
Of the 109 (88%) that responded, 62% completed the question incorrectly, by either ticking
statements, using the ranking system incorrectly or only partly completing the question. Additionally,
10% of respondents ranked both sets of statements and 0.02% of respondents did not complete this
section (in addition to the twelve who reported using videoconferencing and so were not required
to respond). Of the 28% who completed the question correctly, 57% were in favour of implementing
videoconferencing and 43% did not think it would be worthwhile implementing. However,
these findings do not include information from respondents’ who completed this question incorrectly.
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Table 5 shows how the statements were ranked by respondents who were in favour of
implementing videoconferencing. ‘Faster access to services’ was ranked the highest, with ‘reduced
staff workload’ being ranked the lowest.
Table 5. Pertinence of reasons to implement videoconferencing (ranked most to least important).
Rank Reason to Implement Videoconferencing
1 Faster access to services
2 Improve quality of care
3 Reduce admissions
4 VC is as reliable as face to face
5 Reduce cost
6 Improve staff confidence
7 Reduce staff workload
Table 6 shows how the items were ranked by respondents who were reluctant to implement
videoconferencing in the care home. The most pertinent reason was identified as, residents not
comfortable being seen in this way. Training of staff and confidence in using the technology were
ranked as being least important.
Table 6. Reasons for reluctance to implement videoconferencing (ranked most to least important).
Rank Reasons Not to Implement Videoconferencing
1 Residents not comfortable being seen this way
2 Already have adequate access to services
3 VC is a threat to ‘good care’
4 Time consuming
5 Not convinced it will help save money
6 Training staff time consuming and problematic
7 Do not have confidence in technology
One home stated that it would ‘only save the NHS money and cost private care homes more’
and another home stated that their residents like the reassurance of being able to see a GP and
videoconferencing was too impersonal.
Additional concerns about videoconferencing included; the GP not being able to carry out a
physical health exam, how resource intensive implementing the system may be, how the service may
affect care in the home and the logistics of implementing the service. One respondent suggested
that homes would need to know more, particularly about how the service works with residents
with dementia.
The 12 respondents that reported using videoconferencing, were also asked to rank statements
on why their home had decided to implement videoconferencing (Table 7). The findings were
consistent with the views of those who believed videoconferencing would be beneficial but had
not yet implemented it, with the most popular reason for considering implementation being the belief
videoconferencing would increase the speed of accessing services. Respondents ranked reduced staff
workload as least important.
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Table 7. Reasons for implementing videoconferencing (ranked most to least important).
Rank Reason Videoconferencing Was Implemented
1 Faster access to services
2 Improve quality of care
3 Increase staff confidence
4 Reduce admissions
5 Reduce cost
6 Reliable as face to face
7 Reduce staff workload
3.3. The Use of Videoconferencing to Access Health Care
Of those that reported using videoconferencing (10%), 50% reported the name of their service
provider as ‘telemedicine’. Valid responses included, Airedale telehub; 42% of respondents reported
using these services. Then 75% reported using the nurse hub and 8% of the homes were using the ‘gold
line’ service. One respondent reported ‘Locala’ as their service provider. Locala is a service that aims
to deliver more integrated community services through using mobile networking; appointments can
be made with their clinician through videoconferencing technology [42]. Four respondents reported
installing videoconferencing in 2014, one installed it in 2012, two installed it in 2013 and 2015 and one
home installed it in 2016. Two respondents out of 12 did not complete this section.
3.3.1. Hardware
Respondents predominantly described the telemedicine hardware as being composed of a laptop
and web camera (91%). However, the care home that had previously reported accessing the Locala
service described using a tablet device rather than a laptop. All respondents reported that residents
needed support from care staff to access the service.
3.3.2. Purposes and Conditions Used
As shown below (Figure 2), respondents reported using videoconferencing predominantly to
address problems linked to residents who were frail or mentally impaired. When asked about the
frequency in which videoconferencing was used, 66% of respondents reported using videoconferencing
less than once a week and 16% less than 3 days a week, 8% reported using the service once a year and
one response was missing. Respondents reported using videoconferencing most frequently out of
normal working hours; in particular Friday to Saturday evenings (18:01–00:00).
	
	
 / $ "<
.."&
!! % !8    ! 8  ! $ 
8:/"G;&((!%!! 
0!(!8!  8(   3 !! 
!!!$!$$!!!(
..2!!#!-!
3!!8:	 2; !!! ($ % 
!!8!9!!$%!98
$O%   ($  ! ! ??G $ !!  ! 
($ !!9"?G!!.%!9DG! 
!(%!!!!! !!! ($ 
! $O%  $  9  !   	%  '% ( ! :"DA"C
AAAA; 

8 
-
#!!!! ($ $
..<&!!$ 

$!!$! ($ (!8  
:<"G;  (%   :@AG; !   (%    $ !!$   !(  !!
!!$%!  !
!!!!!  
 !9   $ !! $ !  !  % 9 ! ! 
($ $Q3!!!! I:..G(% @DG ;Q
$$ 3(I:@DG(% 
2@G  ; !! 9 Q8I  !  ..G $ !! 9 
($  ! (%  $ !  ..G   )3  < !!! !!  % 
($ !%!$!!
	 .!!!!I!: 9!
!!;!$$$!!!8!$!(-!!!
8%!8%! 3!!8%: ($ 8!
8%!!!$$;!!  ! !!$%   !!(%
 
, 8( $  :	  <; !!   ! $ ! !! !   !
(!$$$  !$8%(!$
!!9!!!$$!!!
!%$!8 ! 








	




	

Figure 2. Conditions respondents reported using videoconferencing for.
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3.3.3. How Respondents Rated Videoconferencing
Of respondents familiar with using videoconferencing, all rated it overall as being either good
(41%) or very good (50%), showing a very high rate of satisfaction with the service with less satisfactory
options going unselected. One response was missing.
When asked to rate predefined purposes for use, the most highly ranked was using
videoconferencing for ‘Assessing’ (33% very good, 58% good) and ‘Offering Advice’ (58% very
good, 25% good). Respondents ranked ‘rehabilitation’ the lowest with 33% of respondents marking
videoconferencing as very poor for this and 33% rating N/A and 4 responses missing, implying
videoconferencing is not widely used for this purpose.
Figure 3 shows that respondents’ rated technical support (which included how long it takes the
remote site to answer) and staff confidence as the most desirable parts of the service. Users also rated
reliability and usability as good. Accessibility (the degree to which videoconferencing can be used by
residents and staff) was rated as the least satisfactory, with one participant rating this as very poor.	
	
 "A $ "<

8 
,-
!I! !$$$!!$!((!

8 
;-
59$!!$$$($ !
;-
?. 

 8!9  $ 9 ! 9  (!$
!$$!($ !%!
!$$!!$! 
,$!!!%!!$($ !!$
( !!!$% 9 !(!!
($ E9!&8 
, !!    !(% !   % "2<D@/ :"<G;  , !
$$%   !!!8!!!
!$$LDM
, % $ !(% !!  $ ( !  ! ,! 
%(  ! $  !$$   !! !$$ ,
   $ !  !   !!! % $ $$!  (! $ 
!($  













 

!"#"
"
$


$
%$
&

&

"

$$
	@
	
!
!!	
.	
!
.


3'-
!
.5
 
 ' (  
(
) ) ) *) ) +) ) ,) ) -) )
.
/&
!
.&
0
1$

!
!


.
23
.

.


(
	
	
	
!!.	
!
.!.

!!	
 	.
0$
& $
& 
4 0$
2 0
Figure 3. Respondent’s ratings of different aspects of service provision.
Figure 4 shows that in terms of outcomes, respondents saw the greatest improvement in staff
confidence in managing resident care, followed by improved resident comfort. Respondents rated
workload, resident satisfaction and mental health of residents the lowest and one respondent rated
continuity of care as being much worse.
Technologies 2019, 7, 24 11 of 15
	
	
 "A $ "<

8 
,-
!I! !$$$!!$!((!

8 
;-
59$!!$$$($ !
;-
?. 

 8!9  $ 9 ! 9  (!$
!$$!($ !%!
!$$!!$! 
,$!!!%!!$($ !!$
( !!!$% 9 !(!!
($ E9!&8 
, !!    !(% !   % "2<D@/ :"<G;  , !
$$%   !!!8!!!
!$$LDM
, % $ !(% !!  $ ( !  ! ,! 
%(  ! $  !$$   !! !$$ ,
   $ !  !   !!! % $ $$!  (! $ 
!($  













 

!"#"
"
$


$
%$
&

&

"

$$
	@
	
!
!!	
.	
!
.


3'-
!
.5
 
 ' (  
(
) ) ) *) ) +) ) ,) ) -) )
.
/&
!
.&
0
1$

!
!


.
23
.

.


(
	
	
	
!!.	
!
.!.

!!	
 	.
0$
& $
& 
4 0$
2 0
Figure 4. Breakdown of how respondents rated the effect of videoconferencing on outcomes.
4. Discussion
Prior published work reported a deficit in knowledge on attitudes, knowledge and views of staff
towards videoconferencing in care homes prior to implementation and only nine papers had examined
staff satisfaction post implementation.
The aim of this mixed methods study was to explore the use of videoconferencing as a means of
improving access to health care in care homes; identifying knowledge, attitudes and views towards
videoconferencing in Yorkshire and the Humber, England.
The response rate to the survey was limited with only 124/859 (14%) returned. There was
difficulty in engaging this sector in research which could be due to time and resource constraints on
care staff [8].
The majority of survey respondents were from private residential care homes. This could explain
why, on average, contracted hours for care staff are higher than onsite nursing staff. The higher
rate of residential to nursing home responses, may reflect differences in provision of or interest
in videoconferencing.
Of the respondents that reported using videoconferencing, 78% came from care home managers
in urban geographical locations and 22% were in rural. This is an interesting given that theory suggests
videoconferencing would be of most benefit to those geographically isolated [43] and suggests that the
uptake of videoconferencing may be influenced by more than geographical factors [25].
The average care home accommodated 35 residents, meaning most homes were relatively small
in size. The dominant ethnicity of residents in all care homes was British, demonstrating a lack of
diversity in terms of language and culture in care homes. Therefore, language and cultural barriers
were not as pertinent as those in other studies [14].
The most frequently accessed health care services were face to face services, with respondents’
reporting using out of hours and ICT services less frequently. This may indicate that there is a lack of
confidence in using ICT or technology enabled services or concerns over quality of care when using
ICT services over face-to face services. An alternative explanation may include residents not being
comfortable consulting with a health care professional this way; this may be particularly pertinent in
residents that have dementia.
There seemed to be a general awareness among respondents of how important it is to try and
reduce hospital admissions, with over half reporting implementing some kind of initiative to try
and reduce hospital admissions. Again, the majority of the services relied on face to face contact,
with most reporting initiatives that include GP, community services or upskilling care home staff.
However, 85% of homes reported having access to Wi-Fi and over half of respondents reported having
heard of videoconferencing as a method of health care provision. This suggests a general distrust
of technology or more confidence in traditional practices. Further findings reinforce this, with the
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majority of respondents stating that they would need to knowmore before implementing it or that they
were not sure videoconferencing would be worthwhile as they already had adequate service provision.
Service providers should therefore ensure they effectively disseminate information about their services
and allow care homes the opportunity to trial videoconferencing before committing to implementing
it. More readily available information with regard to the cost of implementation may also be helpful in
encouraging uptake. Where homes had implemented videoconferencing services respondents rated
them as being either very good or good, suggesting respondents were more confident in using the
technology after implementation.
Respondents reported ‘faster access to services’ as the most likely reason for implementing
videoconferencing. Additionally, those who had no experience in using videoconferencing also rated
‘improved quality of care of the residents’ as being a pertinent reason for considering implementing
the service. The most likely reason for not implementing the system was reported as ‘residents not
comfortable being seen in this way.’ This suggests that if care home managers do not perceive there to
be an advantage over other services, perhaps due to the lack of face to face communication, this may
hinder uptake and suggests that dissatisfaction with alternative services may drive uptake. Participants
ranked ’confidence in using ICT’ as the least important issue, suggesting that confidence in being able
to use videoconferencing may not be the biggest barrier to uptake. These findings are congruent with
the findings of the qualitative interviews. However, it is important to note that a number of responses
were reduced due to respondent error, on reflection, this might have been due to the ranking questions
not being sufficiently clear, which may have influenced findings.
Four respondents reported videoconferencing being very poor for rehabilitation and reported
using the service most frequently for residents who were elderly mentally impaired, elderly frail or
disabled. As respondents reported as using videoconferencing most frequently out of hours; this
suggests that dissatisfaction with currently available out of hours’ services may be a driver to uptake
and sustainability of videoconferencing.
Overall, videoconferencing was rated by those who had experience using it as being ‘very good’
or ‘good,’ meaning that post implementation users are generally happy with the service. With technical
support, time to be put through to a member of staff at the remote site and staff confidence being
the highest rated factors affecting service provision. This is in line with the above findings that staff
confidence and speedier access to services are important in using the system and suggests technical
barriers (any difficulty in using videoconferencing that negatively affects the outcome of the call) again
may not be a pertinent problem. When reviewing outcomes, managers reported observing the greatest
impact in staff confidence, suggesting staff became more confident in managing resident care as a
result of having access to the system.
The findings from this survey suggest that greater dissemination of information about the potential
uses of and cost of the service may assist in increasing the uptake of videoconferencing. The possibility
of being able to trial the system may also be beneficial so that managers and staff have the opportunity
to identify how they may be able to implement such a system in ways that will benefit residents and
staff. This may be particularly pertinent in homes where staff may be unsure of benefit given their
current access to health services.
Further, more in-depth research is required to get a better understanding of the mechanisms
impeding and aiding the uptake and sustainability within the care home context, which include aspects
of the organizational context such as leadership [44].
5. Limitations
The data obtained from the survey was descriptive, meaning that findings cannot be used to
provide evidence for cause and effect relationships [45]. Also due to the poor quality of available
data regarding care home registration and resident eligibility, this survey included responses from
homes that accommodated residents <65 which may have influenced the findings. The potential
for respondent bias may have also influenced the findings as only 12 managers of care homes using
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videoconferencing replied; therefore the overall rating of the service post-implementation may not be
representative of all care homes using videoconferencing.
6. Conclusions
Overall, videoconferencing was rated highly for most aspects by those who had experience of
using it. The findings overall suggest that familiarization of use can ameliorate initial negative attitudes.
It was significant that one of the main drivers to uptake was access to services currently available and
perceived relative advantage.
Supplementary Materials: The following are available online at http://www.mdpi.com/2227-7080/7/1/24/s1.
Author Contributions: Conceptualization, L.N. and G.M.; methodology, L.N. and G.M.; software, L.N.; validation,
L.N. and G.M.; formal analysis, L.N.; investigation, L.N.; resources, M.S.H. and G.M.; data curation, L.N.;
writing—original draft preparation, L.N.; writing—review and editing, L.N., G.M., S.A. and M.S.H.; visualization,
L.N. and G.M.; supervision, G.M., S.A. and M.S.H.; project administration, L.N.; funding acquisition, G.M.
and M.S.H.
Funding: This research was funded by The Abbeyfield Research Foundation, grant number 2.
Acknowledgments: This work was supported by the Abbeyfield Research Foundation. Three of the authors of
this paper (Louise Newbould, Gail Mountain & Steven Ariss) were supported by the NIHR Collaboration for
Leadership in Applied Health Research and Care Yorkshire and Humber (NIHR CLAHRC YH) (http://www.
clahrc-yh.nihr.ac.uk/). The views expressed are those of the author(s), and not necessarily those of the NHS,
the NIHR or the Department of Health and Social Care.
Conflicts of Interest: The authors declare no conflict of interest.
References
1. Newbould, L.; Mountain, G.; Hawley, M.; Ariss, S. Remote health care provision in care homes. In Association
for the Advancement of Assistive Technology in Europe: Harnessing the Power of Technology to Improve Lives,
Sheffield, England; Cudd, P., De Witte, L., Eds.; IOS Press: Sheffield, UK, 2017; pp. 148–151.
2. Laflamme, M.R.; Wilcox, D.C.; Sullivan, J.; Schadow, G.; Lindbergh, D.; Warvel, J.; Buchanan, H.; Ising, T.;
Abernathy, G.; Perkins, S.M.; et al. A pilot study of usefulness of clinician-patient videoconferencing for
making routine medical decisions in the nursing home. J. Am. Geriatr. Soc. 2005, 53, 1380–1385. [CrossRef]
[PubMed]
3. Grabowski, D.C.; O’Malley, A.J. The care span: Use of telemedicine can reduce hospitalizations of nursing
home residents and generate savings for medicare. Health Aff. 2014, 33, 244–250. [CrossRef] [PubMed]
4. Lee, J.H.; Kim, J.H.; Jhoo, J.H.; Lee, K.U.; Kim, K.W.; Lee, D.Y.; Woo, J.I. A telemedicine system as a care
modality for dementia patients in korea. Alzheimer Dis. Assoc. Disord. 2000, 14, 94–101. [CrossRef] [PubMed]
5. Georgeton, E.; Aubert, L.; Pierrard, N.; Gaborieau, G.; Berrut, G.; de Decker, L. General practitioners
adherence to recommendations from geriatric assessments made during teleconsultations for the elderly
living in nursing homes. Maturitas 2015, 82, 184–189. [CrossRef] [PubMed]
6. Guilfoyle, C.; Wootton, R.; Hassall, S.; Offer, J.; Warren, M.; Smith, D. Preliminary experience of allied
health assessments delivered face to face and by videoconference to a residential facility for elderly people.
J. Telemed. Telecare 2003, 9, 230–233. [CrossRef] [PubMed]
7. Tang, W.K.; Chiu, H.; Woo, J.; Hjelm, M.; Hui, E. Telepsychiatry in psychogeriatric service: A pilot study.
Int. J. Geriatr. Psychiatry 2001, 16, 88–93. [CrossRef]
8. Weiner, M.; Schadow, G.; Lindbergh, D.; Warvel, J.; Abernathy, G.; Perkins, S.M.; Fyffe, J.; Dexter, P.R.;
McDonald, C.J. Clinicians’ and patients’ experiences and satisfaction with unscheduled, nighttime,
internet-based video conferencing for assessing acute medical problems in a nursing facility. AMIA Annu.
Symp. Proc. 2003, 2003, 709–713.
9. Grob, P.; Weintraub, D.; Sayles, D.; Raskin, A.; Ruskin, P. Psychiatric assessment of a nursing home population
using audiovisual telecommunication. J. Geriatr. Psychiatry Neurol. 2001, 14, 63–65. [CrossRef]
10. Sävenstedt, S.; Zingmark, K.; Sandman, P. Being present in a distant room: Aspects of teleconsultations with
older people in a nursing home. Qual. Health Res. 2004, 14, 1046–1057. [CrossRef]
11. McGibbon, F.; Dorrian, C.; O’Keeffe, R. Lochaber telemedicine clinic—A new approach managing dementia
in care homes. Int. J. Integr. Care 2013, 13. [CrossRef]
Technologies 2019, 7, 24 14 of 15
12. Johnston, D.; Jones, B.N., 3rd. Telepsychiatry consultations to a rural nursing facility: A 2-year experience.
J. Geriatr. Psychiatry Neurol. 2001, 14, 72–75. [CrossRef] [PubMed]
13. Biglan, K.M.; Voss, T.S.; Deuel, L.M.; Miller, D.; Eason, S.; Fagnano,M.; George, B.P.; Appler, A.; Polanowicz, J.;
Viti, L.; et al. Telemedicine for the care nursing home residents with parkinson’s disease. Mov. Disord. 2009,
24, 1073–1076. [CrossRef] [PubMed]
14. Yeung, A.; Johnson, D.P.; Trinh, N.H.; Weng, W.C.; Kvedar, J.; Fava, M. Feasibility and effectiveness of
telepsychiatry services for chinese immigrants in a nursing home. Telemed. J. E Health 2009, 15, 336–341.
[CrossRef] [PubMed]
15. Shores, M.M.; Ryan-Dykes, P.; Williams, R.M.; Mamerto, B.; Sadak, T.; Pascualy, M.; Felker, B.L.; Zweigle, M.;
Nichol, P.; Peskind, E.R. Identifying undiagnosed dementia in residential care veterans: Comparing
telemedicine to in-person clinical examination. Int. J. Geriatr. Psychiatry 2004, 19, 101–108. [CrossRef]
[PubMed]
16. Pope, R.; Muchan, M.; Malin, R.; Binks, R.; Wagner, A. The results of 24 hr teleconsultation with people at
home and in residential care settings. Int. J. Integr. Care 2013, 13, 1421-5668-1-PB. [CrossRef]
17. Hsu, M.H.; Chu, T.B.; Yen, J.C.; Chiu, W.T.; Yeh, G.C.; Chen, T.J.; Sung, Y.J.; Hsiao, J.; Li, Y.C. Development
and implementation of a national telehealth project for long-term care: A preliminary study. Comput. Methods
Programs Biomed. 2010, 97, 286–292. [CrossRef] [PubMed]
18. Wade, V.; Whittaker, F.; Hamlyn, J. An evaluation of the benefits and challenges of video consulting between
general practitioners and residential aged care facilities. J. Telemed. Telecare 2015, 21, 490–493. [CrossRef]
[PubMed]
19. Hex, N.; Wright, D. Evaluation of Telehealth Interventions for Care Homes in Airedale, Wharfedale and Craven;
York Health Economics Consortium: York, UK, 2015.
20. Lyketsos, C.G.; Roques, C.; Hovanec, L.; Jones, B.N., 3rd. Telemedicine use and the reduction of psychiatric
admissions from a long-term care facility. J. Geriatr. Psychiatry Neurol. 2001, 14, 76–79. [CrossRef]
21. Hui, E.; Woo, J.; Hjelm, M.; Zhang, Y.T.; Tsui, H.T. Telemedicine: A pilot study in nursing home residents.
Gerontology 2001, 47, 82–87. [CrossRef]
22. Wakefield, B.J.; Buresh, K.A.; Flanagan, J.R.; Kienzle, M.G. Interactive video specialty consultations in
long-term care. J. Am. Geriatr. Soc. 2004, 52, 789–793. [CrossRef]
23. Mackert, M.; Whitten, P. The relationship between health-care organizations and technology vendors:
An overlooked factor in telemedicine success. J. Telemed. Telecare 2007, 13, 50–53. [CrossRef]
24. Ratliff, C.R.; Forch, W. Telehealth for wound management in long-term care. Ostomy/Wound Manag. 2005, 51,
40–45.
25. Newbould, L.; Mountain, G.; Hawley, M.S.; Ariss, S. Videoconferencing for health care provision for older
adults in care homes: A review of the research evidence. Int. J. Telemed. Appl. 2017, 2017, 5785613. [CrossRef]
[PubMed]
26. Corcoran, H.; Hui, E.; Woo, J. The acceptability of telemedicine for podiatric intervention in a residential
home for the elderly. J. Telemed. Telecare 2003, 9, 146–149. [CrossRef] [PubMed]
27. Vidyo, I. 2018 Trends in Telemedicine; Vidyo, Inc.: Hackensack, NJ, USA, 2019.
28. Binks, R. Case Study: Effectively Utilising Technology in Nursing to Improve Patient Outcomes.
Available online: http://www.insidegovernment.co.uk/uploads/2018/03/Rachel_Binks.pdf (accessed
on 25 October 2018).
29. NHS England. The Framework for Enhanced Health in Care Homes. 2016. Available online: https:
//www.england.nhs.uk/wp-content/uploads/2016/09/ehch-framework-v2.pdf (accessed on 25 October
2018).
30. NHS England. Nhs England» Clinical Commissioning Groups (ccgs). Available online: https://www.
england.nhs.uk/ccgs/ (accessed on 30 May 2018).
31. Newbould, L.M.; Gail, A.S.; Hawley, M. Report for Clinical Commissioning Groups and Strategic Managers
01.11.2017. Available online: https://www.e-repository.clahrc-yh.nihr.ac.uk/the-use-of-telemedicine-for-
remote-health-care-provision-in-care-home-settings/ (accessed on 20 April 2018).
32. Kelley, K.; Clark, B.; Brown, V.; Sitzia, J. Good practice in the conduct and reporting of survey research. Int. J.
Qual. Health Care 2003, 15, 261–266. [CrossRef] [PubMed]
Technologies 2019, 7, 24 15 of 15
33. Stevens, K.; Palfreyman, S. The use of qualitative methods in developing the descriptive systems of
preference-based measures of health-related quality of life for use in economic evaluation. Value Health 2012,
15, 991–998. [CrossRef] [PubMed]
34. Bryman, A. Social Research Methods, 4th ed.; Oxford University Press: Oxford, UK, 2012.
35. Stone, D.H. Design a Questionnaire. BMJ 1993, 307, 1264–1266. [CrossRef]
36. Gov.uk. Rural Urban Classification—gov.Uk. Available online: https://www.gov.uk/government/
collections/rural-urban-classification (accessed on 2 November 2017).
37. Pope, C.; Turnbull, J.; Jones, J.; Prichard, J.; Rowsell, A.; Halford, S. Has the nhs 111 urgent care telephone
service been a success? Case study and secondary data analysis in england. BMJ Open 2017, 7, e014815.
[CrossRef]
38. Donald, I.P.; Gladman, J.; Conroy, S.; Vernon, M.; Kendrick, E.; Burns, E. Care home medicine in the UK—In
from the cold. Age Ageing 2008, 37, 618–620. [CrossRef]
39. Northern Lincolnshire and Goole NHS Foundation Trust. Rapid Response Team to Reduce Admissions into
Hospital—Northern Lincolnshire and Goole Nhs Foundation Trust. Available online: https://www.nlg.nhs.
uk/news/rapid-response-team-reduce-admissions-hospital/ (accessed on 30 May 2018).
40. Northern Lincolnshire and Goole NHS Foundation Trust. Feast—Frail and Elderly Assessment Support
Team. Available online: https://www.nlg.nhs.uk/services/feast-frail-and-elderly-assessment-support-
team/ (accessed on 30 May 2018).
41. Sirona Care & Health. Step Down Rehabilitation Beds. Available online: https://www.sirona-cic.org.uk/
services/step-down-rehabilitation-beds/ (accessed on 20 April 2018).
42. Indian Muslim Welfare Society. Health Care in Kirklees Goes Digital. Available online: http://www.imws.
org.uk/health-care-in-kirklees-goes-digital/ (accessed on 30 May 2018).
43. White, L.; Krousel-Wood, M.A.; Mather, F. Technology meets healthcare: Distance learning and telehealth.
Ochsner J. 2001, 3, 22–29.
44. CFIR Research Team Consolidated Framework for Implementation Research (cfir). Available online: http:
//www.cfirguide.org/constructs.html (accessed on 15 May 2017).
45. Bowling, A. Research Methods in Health: Investigating Health and Health Services, 4th ed.; Open University
Press: London, UK, 2014.
© 2019 by the authors. Licensee MDPI, Basel, Switzerland. This article is an open access
article distributed under the terms and conditions of the Creative Commons Attribution
(CC BY) license (http://creativecommons.org/licenses/by/4.0/).
